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EXTRACELLULAR SERINE PROTEASE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This patent application is a continuation-in-part of US. 
application Ser. No. 09/137,944 ?led Aug. 21, 1998, Which 
is a continuation-in-part of US. application Ser. No. 08/915, 
659 ?led Aug. 21, 1997. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to the ?elds of 
cellular biology and the diagnosis of neoplastic disease. 
More speci?cally, the present invention relates to a novel 
extracellular serine protease termed Tumor Antigen Derived 
Gene-14 (TADG-14). 

2. Description of the Related Art 
Serine proteases comprise a family of protein degrading 

enZymes that serve a host of biological functions including 
activation of blood coagulation cascades, activation of 
groWth and angiogenic factors and degradation of extracel 
lular matrix components (1-4). In recent years, aberrant 
expression of serine proteases, such as plasminogen activa 
tor have been shoWn to correlate positively With the inva 
siveness and metastatic potential of tumor cells (3, 5-6). 
Presumably, this occurs by increasing the ability of the 
tumors to degrade extracellular matrix components either 
directly or indirectly through the proteolytic activation of 
other Zymogenic proteases. More signi?cantly, the serine 
protease knoWn as the prostate speci?c antigen (PSA) has 
been used successfully as a tumor marker for the early 
diagnosis of prostate cancer due to its abnormal prevalence 
in the peripheral blood of these patients Serine proteases 
play important roles in the cascade of events involved in the 
malignant process, and at least for prostate cancer, they 
provide sufficient signal to alloW detection of early disease. 

The prior art is de?cient in the lack of effective means of 
screening to identify proteases overexpressed in carcinoma. 
The present invention ful?lls this longstanding need and 
desire in the art. 

SUMMARY OF THE INVENTION 

The present invention discloses a 1343 base pairs long 
TADG-14 cDNA (SEQ ID No: 6) Which encodes a 260 
amino acid protein (SEQ ID No: 7) overexpressed in car 
cinoma. The availability of the TADG-14 gene opens the 
Way for a number of studies that can lead to various 
applications. 

In one embodiment of the present invention, there is 
provided a DNA encoding a TADG-14 protein selected from 
the group consisting of: (a) isolated DNA having the 
sequence of SEQ ID No. 6; (b) isolated DNA Which is 
complementary to the isolated DNA of (a); and (c) isolated 
DNA differing from the isolated DNAs of (a) and (b) above 
in codon sequence due to the degeneracy of the genetic code. 

In another embodiment of the present invention, there is 
provided a vector capable of expressing the DNA of the 
present invention, as Well as host cell transfected With the 
vector that express a TADG-14 protein. 

In yet another embodiment of the present invention, there 
is provided an isolated and puri?ed TADG-14 protein coded 
for by DNA selected from the group consisting of: (a) 
isolated DNA having the sequence of SEQ ID No. 6; and (b) 
isolated DNA differing from the isolated DNA of (a) in 
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2 
codon sequence due to the degeneracy of the genetic code, 
and Which encodes a TADG-14 protein. 

In still yet another embodiment of the present invention, 
there is provided a method of detecting expression of 
TADG-14 mRNA, comprising the steps of: (a) contacting 
mRNA obtained from a cell With a labeled hybridiZation 
probe having the sequence of SEQ ID No. 6; and (b) 
detecting hybridiZation of the probe With the mRNA, 
Wherein the presence of hybridiZation indicates expression 
of TADG-14 protein. 

In another embodiment of the present invention, there is 
provided a method of vaccinating an individual against 
TADG-14 protein, comprising the step of (a) inoculating an 
individual With a TADG-14 protein or fragment thereof 
Which lacks TADG-14 protease activity. Typically, inocula 
tion With the TADG-14 protein or fragment thereof elicits an 
immune response in the individual, thereby vaccinating the 
individual against TADG-14. Generally, the individual has 
cancer, is suspected of having cancer or is at risk of getting 
cancer. Preferably, the TADG-14 fragment is a 9-residue 
fragment up to a 20-residue fragment, and more preferably, 
the 9-residue fragment is SEQ ID Nos. 17, 18, 41, 42, 47, 48, 
53, 56, or 64. 

In another embodiment of the present invention, there is 
provided a method of producing activated immune cells 
directed toWard TADG-14, comprising the steps of exposing 
immune cells to a TADG-14 protein or fragment thereof 
Which lacks TADG-14 protease activity. Usually, exposure 
to the TADG-14 protein or fragment thereof activates the 
immune cells, thereby producing activated immune cells 
directed toWard TADG-14. Generally, the immune cells are 
B cells, T cells or dendritic cells. Preferably, the dendritic 
cells are isolated from an individual prior to exposure to a 
TADG-14 protein or fragment thereof, and then reintroduced 
into the individual subsequent to the exposure. Typically, the 
individual has cancer, is suspected of having cancer or is at 
risk of getting cancer. Preferably, the TADG-14 fragment is 
a 9-residue fragment up to a 20-residue fragment, and more 
preferably, the 9-residue fragment is SEQ ID Nos. 17, 18, 
41, 42, 47, 48, 53, 56, or 64. 

In another embodiment of the present invention, there is 
provided an immunogenic composition, comprising an 
immunogenic fragment of a TADG-14 protein and an appro 
priate adjuvant. Preferably, the TADG-14 fragment is a 
9-residue fragment up to a 20-residue fragment, and more 
preferably, the 9-residue fragment is SEQ ID Nos. 17, 18, 
41, 42, 47, 48, 53, 56, or 64. 

In another embodiment of the present invention, there is 
provided an oligonucleotide having a sequence complemen 
tary to SEQ ID No. 6, as Well as a composition comprising 
the oligonucleotide and a physiologically acceptable carrier. 
Additionally, there is provided a method of treating a 
neoplastic state in an individual in need of such treatment, 
comprising the step of (a) administering to the individual an 
effective dose of the above-described oligonucleotide. 

Other and further aspects, features, and advantages of the 
present invention Will be apparent from the folloWing 
description of the presently preferred embodiments of the 
invention given for the purpose of disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that the matter in Which the above-recited features, 
advantages and objects of the invention, as Well as others 
Which Will become clear, are attained and can be understood 
in detail, more particular descriptions of the invention 
brie?y summariZed above may be had by reference to 
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certain embodiments thereof Which are illustrated in the 
appended drawings. These drawings form a part of the 
speci?cation. It is to be noted, hoWever, that the appended 
draWings illustrate preferred embodiments of the invention 
and therefore are not to be considered limiting in their scope. 

FIG. 1 shoWs a comparison of PCR products derived from 
normal and carcinoma cDNA as shoWn by staining in an 
agarose gel. TWo distinct bands (lane 2) Were present in the 
primer pair sense-His-antisense Asp (AS1) and multiple 
bands of about 500 base pairs are noted in the carcinoma 
lane for the sense-His antisense-Ser (AS2) primer pairs (lane 
4). 

FIG. 2 shoWs the Northern blot analysis of TADG-14. 
FIG. 2A shoWs messenger RNA isolated from the tissues of 
interest Was subjected to Northern hybridiZation using a 
random labeled 230 bp TADG-14 speci?c RT-PCR product. 
The blot Was stripped and probed for [3-tubulin. FIGS. 2B, 
2C, and 2D shoW multiple tissue Northern blots (Clontech) 
probed With the same TADG-14 and [3-tubulin speci?c 
RT-PCR products. TADG-14 mRNA Was detected as a 
1.4-kb transcript in tumors but not in any normal tissue 
studied. 

FIG. 3 shoWs the cDNA and deduced amino acid 
sequences of TADG-14 and comparison of predicted TADG 
14 sequence With knoWn proteases. FIG. 3A shoWs the 
cDNA sequence of TADG-14 With its deduced 260 amino 
acid sequence represented by the one-letter code for each 
residue. Within the cDNA, the underlined portions represent 
the KoZak’s consensus sequence for initiation of translation 
and the polyadenylation signal, respectively. The TADG-14 
protein sequence contains a secretion signal sequence near 
its amino terminus. The stop codon is represented by the symbol. 

FIG. 3B shoWs the amino acid sequence of TADG-14 
compared to human glandular kallikrein (hHk2, accession 
#P06870), human PSA (hPSA, accession #P07288), mouse 
neuropsin (mNeur, accession #D30785) and human Protease 
M (hProM, accession # U62801) using the GCGPILEUP 
program The positions of the residues of the catalytic 
triad are marked Y. 

FIG. 4 shoWs a comparison of the amino acid sequence of 
TADG-14’s catalytic domains. 

FIG. 5 shoWs the TADG-14 quantitative PCR. FIG. 5A 
shoWs the typical results of a TADG-14 quantitative PCR 
experiment. The reaction products Were electrophoresed 
through a 2% agarose TAE gel and stained With ethidium 
bromide. In this ?gure, the 454-bp band represents the 
[3-tubulin product and the 230-bp band represents the 
TADG-14 product. The radiolabeled PCR products Were 
quantitated. 

FIG. 5B shoWs the overexpression of TADG-14. As 
determined by the student’s t test, TADG-14 mRNA expres 
sion levels Were signi?cantly elevated in LMP tumors (*, 
P=0.05) and carcinomas (P<0.0001) compared to levels 
found in normal ovary. Individual cases are represented in a 
scatter plot. This is indicative of heterogeneity of TADG-14 
expression among these tumor samples. 

FIG. 6 shoWs the TADG-14 expression in tumors and cell 
lines. 

FIG. 7 shoWs Western blot analysis of TADG-14. Poly 
clonal antibodies Were generated by immuniZation of rabbits 
With one of three poly-lysine linked multiple antigen pep 
tides derived from the deduced amino acid sequence of 
TADG-14. For Western blot analysis, approximately 20 pg 
of MDA-MB-435S and HeLa cell lysates Were separated on 
a 15% SDS-PAGE gel and electroblotted to PVDF at 100V 
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4 
for 40 minutes at 4 C. The blot Was blocked overnight in 
Tris-buffered saline (TBS), pH 7.8 containing 0.2% non-fat 
milk. Primary antibody Was added to the membrane at a 
dilution of 1:100 in 0.2% milk/TBS and incubated for 2 
hours at room temperature. The blot Was Washed and incu 
bated with 1:3000 dilution of alkaline-phosphatase conju 
gated goat and anti-rabbit IgG antibody (Bio-Rad) for one 
hour at room temperature. The blot Was Washed and incu 
bated With a chemiluminescent substrate (Bio-Rad) before a 
10-second exposure to X-ray ?lm for visualiZation. 

FIG. 8 shoWs immunohistochemistry of TADG-14. Stain 
ing Was With the TADG-14-1 antibody for normal ovary, tWo 
serous carcinomas, mucinous carcinoma, endometrioid car 
cinoma and clear cell carcinoma of the ovary (FIG. 8A, FIG. 
8B, FIG. 8C, FIG. 8D, FIG. 8E and FIG. 8F, respectively). 
No staining Was observed in normal ovary. The serous 
carcinoma shoWn in FIG. 8B has TADG-14 most strongly 
associated With the surface of the tumor, While in the serous 
tumor in FIG. 8C, TADG-14 Was found in a granular form 
in an apparent secretion pathWay. In mucinous carcinoma 
TADG-14 appears to be most highly expressed along the 
invasive front of the tumor. TADG-14 Was secreted into the 
lumen of the glandular structure formed by the endometrioid 
carcinoma in FIG. 8E. The clear cell carcinoma stained in 
FIG. 8F shoWs diffuse staining throughout all tumor cells. 

DETAILED DESCRIPTION OF THE 
INVENTION 

All serine proteases contain conserved histidine, aspartate 
and serine residues that are necessary for enZymatic activity. 
To identify the expressed serine proteases in carcinoma, 
degenerate oligodeoxynucleotide primers designed to the 
conserved amino acid sequences surrounding the invariant 
His and Ser residues of the catalytic triad (8) Were used in 
PCR reactions With cDNA from either normal ovarian tissue 
or ovarian carcinoma as the template. PCR products of the 
appropriate siZe Were subcloned into T-vector and 
sequenced. Previously, this strategy has proved successful in 
identifying the serine proteases hepsin and stratum corneum 
chymotryptic enZyme (SCCE) Which have been shoWn to be 
expressed at abnormally high levels in ovarian carcinoma (9, 
10). 
Homology searches revealed that one of the subclones 

obtained from ovarian carcinoma represented a novel 406 
base pair (bp) sequence that has signi?cant sequence simi 
larity to other knoWn proteases including mouse neuropsin, 
human glandular kallikrein and human PSA. The complete 
cDNA for this novel sequence Was cloned and found to 
encode a trypsin like serine protease, named TADG-14. The 
TADG-14 cDNAis 1343 base pairs long (SEQ ID No: 6) and 
encoding for a 260 amino acid protein (SEQ ID No: 7). 
The availability of the TADG-14 gene opens the Way for 

a number of studies that can lead to various applications. 
More importantly, the TADG-14 transcript Was found to be 
highly expressed in a majority of ovarian tumors but not 
expressed by normal ovarian. tissue. High level expression 
of TADG-14 appears to be restricted to tumors, and this 
protease appears to be secreted in a manner that Would 
suggest a possible role in invasion and metastasis. Moreover, 
due to the extracellular nature of this enZyme, it may be 
possible to exploit its expression as a diagnostic tool for 
ovarian cancer. 

In accordance With the present invention there may b e 
employed conventional molecular biology, microbiology, 
and recombinant DNA techniques Within the skill of the art. 
Such techniques are explained fully in the literature. See 
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e.g., Maniatis, Fritsch & Sambrook, “Molecular Cloning: A 
Laboratory Manual (1982); “DNA Cloning: A Practical 
Approach,” Volumes I and II (D. N. Glover ed. 1985); 
“Oligonucleotide Synthesis” (M. J. Gait ed. 1984); “Nucleic 
Acid Hybridization” [B. D. Hames & S. J. Higgins eds. 
(1985)]; “Transcription and Translation” [B. D. Hames & S. 
J. Higgins eds. (1984)]; “Animal Cell Culture” [R. 1. 
Freshney, ed. (1986)]; “Immobilized Cells And Enzymes” 
[IRL Press, (1986)]; B. Perbal, “A Practical Guide To 
Molecular Cloning” (1984). 
As used herein, the term “cDN ” shall refer to the DNA 

copy of the mRNA transcript of a gene. 
As used herein, the term “derived amino acid sequence” 

shall mean the amino acid sequence determined by reading 
the triplet sequence of nucleotide bases in the cDNA. The 
amino acid described herein are preferred to be in the “L” 
isomeric form. HoWever, residues in the “D” isomeric form 
can be substituted for any L-amino acid residue, as long as 
the desired functional property is retained by the polypep 
tide. It should be noted that all amino-acid residue sequences 
are represented herein by formulae Whose left and right 
orientation is in the conventional direction of amino 
terminus to carboxy-terminus. 
As used herein the term “screening a library” shall refer 

to the process of using a labeled probe to check Whether, 
under the appropriate conditions, there is a sequence 
complementary to the probe present in a particular DNA 
library. In addition, “screening a library” could be performed 
by PCR. 
As used herein, the term “PCR” refers to the polymerase 

chain reaction that is the subject of US. Pat. Nos. 4,683,195 
and 4,683,202 to Mullis, as Well as other improvements noW 
knoWn in the art. 

A “replicon” is any genetic element (e.g., plasmid, 
chromosome, virus) that functions as an autonomous unit of 
DNA replication in vivo; i.e., capable of replication under its 
oWn control. 

A “vector” is a replicon, such as plasmid, phage or 
cosmid, to Which another DNA segment may be attached so 
as to bring about the replication of the attached segment. 
A “DNA molecule” refers to the polymeric form of 

deoxyribonucleotides (adenine, guanine, thymine, or 
cytosine) in its either single stranded form, or a double 
stranded helix. This term refers only to the primary and 
secondary structure of the molecule, and does not limit it to 
any particular tertiary forms. Thus, this term includes 
double-stranded DNA found, inter alia, in linear DNA 
molecules (e.g., restriction fragments), viruses, plasmids, 
and chromosomes. In discussing the structure herein accord 
ing to the normal convention of giving only the sequence in 
the 5‘ to 3‘ direction along the nontranscribed strand of DNA 
(i.e., the strand having a sequence homologous to the 
mRNA). 
An “origin of replication” refers to those DNA sequences 

that participate in DNA synthesis. 
A DNA “coding sequence” is a double-stranded DNA 

sequence Which is transcribed and translated into a polypep 
tide in vivo When placed under the control of appropriate 
regulatory sequences. The boundaries of the coding 
sequence are determined by a start codon at the 5‘ (amino) 
terminus and a translation stop codon at the 3‘ (carboxyl) 
terminus. A coding sequence can include, but is not limited 
to, prokaryotic sequences, cDNA from eukaryotic mRNA, 
genomic DNA sequences from eukaryotic (e.g., 
mammalian) DNA, and even synthetic DNA sequences. A 
polyadenylation signal and transcription termination 
sequence Will usually be located 3‘ to the coding sequence. 
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Transcriptional and translational control sequences are 

DNA regulatory sequences, such as promoters, enhancers, 
polyadenylation signals, terminators, and the like, that pro 
vide for the expression of a coding sequence in a host cell. 

A “promoter sequence” is a DNA regulatory region 
capable of binding RNA polymerase in a cell and initiating 
transcription of a doWnstream (3‘ direction) coding 
sequence. For purposes of de?ning the present invention, the 
promoter sequence is bounded at its 3‘ terminus by the 
transcription initiation site and extends upstream (5‘ 
direction) to include the minimum number of bases or 
elements necessary to initiate transcription at levels detect 
able above background. Within the promoter sequence Will 
be found a transcription initiation site, as Well as protein 
binding domains (consensus sequences) responsible for the 
binding of RNA polymerase. Eukaryotic promoters often, 
but not alWays, contain “TATA” boxes and “CAT” boxes. 
Prokaryotic promoters contain Shine-Dalgarno sequences in 
addition to the —10 and —35 consensus sequences. 

An “expression control sequence” is a DNA sequence that 
controls and regulates the transcription and translation of 
another DNA sequence. A coding sequence is “under the 
control” of transcriptional and translational control 
sequences in a cell When RNA polymerase transcribes the 
coding sequence into mRNA, Which is then translated into 
the protein encoded by the coding sequence. 
A “signal sequence” can be included near the coding 

sequence. This sequence encodes a signal peptide, 
N-terminal to the polypeptide, that communicates to the host 
cell to direct the polypeptide to the cell surface or secrete the 
polypeptide into the media, and this signal peptide is clipped 
off by the host cell before the protein leaves the cell. Signal 
sequences can be found associated With a variety of proteins 
native to prokaryotes and eukaryotes. 
The term “oligonucleotide”, as used herein in referring to 

the probe of the present invention, is de?ned as a molecule 
comprised of tWo or more ribonucleotides, preferably more 
than three. Its exact size Will depend upon many factors 
Which, in turn, depend upon the ultimate function and use of 
the oligonucleotide. 
The term “primer” as used herein refers to an 

oligonucleotide, Whether occurring naturally as in a puri?ed 
restriction digest or produced synthetically, Which is capable 
of acting as a point of initiation of synthesis When placed 
under conditions in Which synthesis of a primer extension 
product, Which is complementary to a nucleic acid strand, is 
induced, i.e., in the presence of nucleotides and an inducing 
agent such as a DNA polymerase and at a suitable tempera 
ture and pH. The primer may be either single-stranded or 
double-stranded and must be suf?ciently long to prime the 
synthesis of the desired extension product in the presence of 
the inducing agent. The exact length of the primer Will 
depend upon many factors, including temperature, source of 
primer and use the method. For example, for diagnostic 
applications, depending on the complexity of the target 
sequence, the oligonucleotide primer typically contains 
15—25 or more nucleotides, although it may contain feWer 
nucleotides. 
The primers herein are selected to be “substantially 

”complementary to different strands of a particular target 
DNA sequence. This means that the primers must be suf? 
ciently complementary to hybridize With their respective 
strands. Therefore, the primer sequence need not re?ect the 
exact sequence of the template. For example, a non 
complementary nucleotide fragment may be attached to the 
5‘ end of the primer, With the remainder of the primer 
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sequence being complementary to the strand. Alternatively, 
non-complementary bases or longer sequences can be inter 
spersed into the primer, provided that the primer sequence 
has suf?cient complementarity With the sequence or hybrid 
iZe thereWith and thereby form the template for the synthesis 
of the extension product. 
As used herein, the terms “restriction endonucleases” and 

“restriction enZymes” refer to enZymes, each of Which cut 
double-stranded DNA at or near a speci?c nucleotide 

sequence. 

A cell has been “transformed” by exogenous or heterolo 
gous DNA When such DNA has been introduced inside the 
cell. The transforming DNA may or may not be integrated 
(covalently linked) into the genome of the cell. In 
prokaryotes, yeast, and mammalian cells for example, the 
transforming DNA may be maintained on an episomal 
element such as a plasmid. With respect to eukaryotic cells, 
a stably transformed cell is one in Which the transforming 
DNA has become integrated into a chromosome so that it is 
inherited by daughter cells through chromosome replication. 
This stability is demonstrated by the ability of the eukaryotic 
cell to establish cell lines or clones comprised of a popula 
tion of daughter cells containing the transforming DNA. A 
“clone” is a population of cells derived from a single cell or 
ancestor by mitosis. A“cell line” is a clone of a primary cell 
that is capable of stable groWth in vitro for many genera 
tions. 

TWo DNA sequences are “substantially homologous” 
When at least about 75% (preferably at least about 80%, and 
most preferably at least about 90% or 95%) of the nucle 
otides match over the de?ned length of the DNA sequences. 
Sequences that are substantially homologous can be identi 
?ed by comparing the sequences using standard softWare 
available in sequence data banks, or in a Southern hybrid 
iZation experiment under, for example, stringent conditions 
as de?ned for that particular system. De?ning appropriate 
hybridiZation conditions is Within the skill of the art. See, 
e.g., Maniatis et al., supra; DNA Cloning, Vols. I & II, supra; 
Nucleic Acid Hybridization, supra. 
A “heterologous” region of the DNA construct is an 

identi?able segment of DNA Within a larger DNA molecule 
that is not found in association With the larger molecule in 
nature. Thus, When the heterologous region encodes a mam 
malian gene, the gene Will usually be ?anked by DNA that 
does not ?ank the mammalian genomic DNA in the genome 
of the source organism. In another example, coding 
sequence is a construct Where the coding sequence itself is 
not found in nature (e.g., a cDNA Where the genomic coding 
sequence contains introns, or synthetic sequences having 
codons different than the native gene). Allelic variations or 
naturally-occurring mutational events do not give rise to a 
heterologous region of DNA as de?ned herein. 
As used herein, the term “host” is meant to include not 

only prokaryotes but also eukaryotes such as yeast, plant and 
animal cells. A recombinant DNA molecule or gene Which 
encodes a human TADG-14 protein of the present invention 
can be used to transform a host using any of the techniques 
commonly knoWn to those of ordinary skill in the art. 
Especially preferred is the use of a vector containing coding 
sequences for the gene Which encodes a human TADG-14 
protein of the present invention for purposes of prokaryote 
transformation. 

Prokaryotic hosts may include E. coli, S. tymphimurium, 
Serratia marcescens and Bacillus subtilis. Eukaryotic hosts 
include yeasts such as Pichia pastoris, mammalian cells and 
insect cells. 
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8 
In general, expression vectors containing promoter 

sequences Which facilitate the ef?cient transcription of the 
inserted DNA fragment are used in connection With the host. 
The expression vector typically contains an origin of 
replication, promoter(s), terminator(s), as Well as speci?c 
genes Which are capable of providing phenotypic selection 
in transformed cells. The transformed hosts can be fer 
mented and cultured according to means knoWn in the art to 
achieve optimal cell groWth. 
The invention includes a substantially pure DNA encod 

ing a TADG-14 protein, a strand of Which DNA Will 
hybridiZe at high stringency to a probe containing a 
sequence of at least 15 consecutive nucleotides of SEQ ID 
NO: 6. The protein encoded by the DNA of this invention 
may share at least 80% sequence identity (preferably 85%, 
more preferably 90%, and most preferably 95%) With the 
amino acids listed in SEQ ID NO: 7. More preferably, the 
DNA includes the coding sequence of the nucleotides of 
SEQ ID NO: 6, or a degenerate variant of such a sequence. 

The probe to Which the DNA of the invention hybridiZes 
preferably consists of a sequence of at least 20 consecutive 
nucleotides, more preferably 40 nucleotides, even more 
preferably 50 nucleotides, and most preferably 100 nucle 
otides or more (up to 100%) of the coding sequence of the 
nucleotides listed in SEQ ID NO: 6 or the complement 
thereof. Such a probe is useful for detecting expression of 
TADG-14 in a human cell by a method including the steps 
of (a) contacting mRNA obtained from the cell With the 
labeled hybridiZation probe; and (b) detecting hybridiZation 
of the probe With the mRNA. 

This invention also includes a substantially pure DNA 
containing a sequence of at least 15 consecutive nucleotides 
(preferably 20, more preferably 30, even more preferably 50, 
and most preferably all) of the region from nucleotides 1 to 
1343 of the nucleotides listed in SEQ ID NO: 6. 
By “high stringency” is meant DNA hybridiZation and 

Wash conditions characteriZed by high temperature and loW 
salt concentration, e.g., Wash conditions of 65° C. at a salt 
concentration of approximately 0.1><SSC, or the junctional 
equivalent thereof. For example, high stringency conditions 
may include hybridiZation at about 42° C. in the presence of 
about 50% formamide; a ?rst Wash at about 65° C. With 
about 2><SSC containing 1% SDS; folloWed by a second 
Wash at about 65° C. With about 0.1><SSC. 
By “substantially pure DN ” is meant DNA that is not 

part of a milieu in Which the DNA naturally occurs, by virtue 
of separation (partial or total puri?cation) of some or all of 
the molecules of that milieu, or by virtue of alteration of 
sequences that ?ank the claimed DNA. The term therefore 
includes, for example, a recombinant DNA Which is incor 
porated into a vector, into an autonomously replicating 
plasmid or virus, or into the genomic DNA of a prokaryote 
or eukaryote; or Which exists as a separate molecule (e.g., a 
cDNA or a genomic or cDNA fragment produced by poly 
merase chain reaction (PCR) or restriction endonuclease 
digestion) independent of other sequences. It also includes a 
recombinant DNA Which is part of a hybrid gene encoding 
additional polypeptide sequence, e.g., a fusion protein. Also 
included is a recombinant DNA Which includes a portion of 
the nucleotides listed in SEQ ID NO: 6 Which encodes an 
alternative splice variant of TADG-14. 
The DNA may have at least about 70% sequence identity 

to the coding sequence of the nucleotides listed in SEQ ID 
NO: 6, preferably at least 75% (eg at least 80%); and most 
preferably at least 90%. The identity betWeen tWo sequences 
is a direct function of the number of matching or identical 
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positions. When a subunit position in both of the tWo 
sequences is occupied by the same monomeric subunit, e.g., 
if a given position is occupied by an adenine in each of tWo 
DNA molecules, then they are identical at that position. For 
example, if 7 positions in a sequence 10 nucleotides in 
length are identical to the corresponding positions in a 
second 10-nucleotide sequence, then the tWo sequences have 
70% sequence identity. The length of comparison sequences 
Will generally be at least 50 nucleotides, preferably at least 
60 nucleotides, more preferably at least 75 nucleotides, and 
most preferably 100 nucleotides. Sequence identity is typi 
cally measured using sequence analysis softWare (e.g., 
Sequence Analysis SoftWare Package of the Genetics Com 
puter Group, University of Wisconsin Biotechnology 
Center, 1710 University Avenue, Madison, Wis. 53705). 

The present invention comprises a vector comprising a 
DNA sequence Which encodes a human TADG-14 protein 
and said vector is capable of replication in a host Which 
comprises, in operable linkage: a) an origin of replication; b) 
a promoter; and c) a DNA sequence coding for said protein. 
Preferably, the vector of the present invention contains a 
portion of the DNA sequence shoWn in SEQ ID No: 6. 
A “vector” may be de?ned as a replicable nucleic acid 

construct, e.g., a plasmid or viral nucleic acid. Vectors may 
be used to amplify and/or express nucleic acid encoding 
TADG-14 protein. An expression vector is a replicable 
construct in Which a nucleic acid sequence encoding a 
polypeptide is operably linked to suitable control sequences 
capable of effecting expression of the polypeptide in a cell. 
The need for such control sequences Will vary depending 
upon the cell selected and the transformation method cho 
sen. Generally, control sequences include a transcriptional 
promoter and/or enhancer, suitable mRNA ribosomal bind 
ing sites, and sequences Which control the termination of 
transcription and translation. Methods Which are Well knoWn 
to those skilled in the art can be used to construct expression 
vectors containing appropriate transcriptional and transla 
tional control signals. See for example, the techniques 
described in Sambrook et al., 1989, Molecular Cloning: A 
Laboratory Manual (2nd Ed.), Cold Spring Harbor Press, 
NY. A gene and its transcription control sequences are 
de?ned as being “operably linked” if the transcription con 
trol sequences effectively control the transcription of the 
gene. Vectors of the invention include, but are not limited to, 
plasmid vectors and viral vectors. Preferred viral vectors of 
the invention are those derived from retroviruses, 
adenovirus, adeno-associated virus, SV40 virus, or herpes 
viruses. 

Further included in this invention are TADG-14 proteins 
Which are encoded at least in part by portions of SEQ ID 
NO: 7, e.g., products of alternative mRNA splicing or 
alternative protein processing events, or in Which a section 
of TADG-14 sequence has been deleted. The fragment, or 
the intact TADG-14 polypeptide, may be covalently linked 
to another polypeptide, e.g. Which acts as a label, a ligand or 
a means to increase antigenicity. 

By a “substantially pure protein” is meant a protein Which 
has been separated from at least some of those components 
Which naturally accompany it. Typically, the protein is 
substantially pure When it is at least 60%, by Weight, free 
from the proteins and other naturally-occurring organic 
molecules With Which it is naturally associated in vivo. 
Preferably, the purity of the preparation is at least 75%, more 
preferably at least 90%, and most preferably at least 99%, by 
Weight. A substantially pure TADG-14 protein may be 
obtained, for example, by extraction from a natural source; 
by expression of a recombinant nucleic acid encoding an 
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TADG-14 polypeptide; or by chemically synthesiZing the 
protein. Purity can be measured by any appropriate method, 
e.g., column chromatography such as immunoaf?nity chro 
matography using an antibody speci?c for TADG-14, poly 
acrylamide gel electrophoresis, or HPLC analysis. Aprotein 
Which is chemically synthesiZed or produced in a cellular 
system different from the cell from Which it naturally 
originates Will be, by de?nition, substantially free from its 
naturally associated components. Accordingly, substantially 
pure proteins include eukaryotic proteins synthesiZed in E. 
coli, other prokaryotes, or any other organism in Which they 
do not naturally occur. 

In addition to substantially full-length proteins, the inven 
tion also includes fragments (e.g., antigenic fragments) of 
the TADG-14 protein (SEQ ID No: 7). As used herein, 
“fragment,” as applied to a polypeptide, Will ordinarily be at 
least 10 residues, more typically at least 20 residues, and 
preferably at least 30 (e.g., 50) residues in length, but less 
than the entire, intact sequence. Fragments of the TADG-14 
protein can be generated by methods knoWn to those skilled 
in the art, e. g., by enZymatic digestion of naturally occurring 
or recombinant TADG-14 protein, by recombinant DNA 
techniques using an expression vector that encodes a de?ned 
fragment of TADG-14, or by chemical synthesis. The ability 
of a candidate fragment to exhibit a characteristic of TADG 
14 (e.g., binding to an antibody speci?c for TADG-14) can 
be assessed by methods described herein. Puri?ed TADG-14 
or antigenic fragments of TADG-14 can be used to generate 
neW antibodies or to test existing antibodies (e.g., as positive 
controls in a diagnostic assay) by employing standard pro 
tocols knoWn to those skilled in the art. Included in this 
invention are polyclonal antisera generated by using TADG 
14 or a fragment of TADG-14 as the immunogen in, e.g., 
rabbits. Standard protocols for monoclonal and polyclonal 
antibody production knoWn to those skilled in this art are 
employed. The monoclonal antibodies generated by this 
procedure can be screened for the ability to identify recom 
binant TADG-14 cDNA clones, and to distinguish them 
from knoWn cDNA clones. 
The invention also includes a polyclonal or monoclonal 

antibody Which speci?cally- binds to TADG-14. The inven 
tion encompasses not only an intact monoclonal antibody, 
but also a n immunologically-active antibody fragment, e. g., 
a Fab or (Fab)2 fragment; an engineered single chain Fv 
molecule; or a chimeric molecule, e.g., an antibody Which 
contains the binding speci?city of one antibody, e.g., of 
murine origin, and the remaining portions of another 
antibody, e.g., of human origin. 

In one embodiment, the antibody, or a fragment thereof, 
may be linked to a toxin or to a detectable label, eg a 
radioactive label, non-radioactive isotopic label, ?uorescent 
label, chemiluminescent label, paramagnetic label, enZyme 
label, or colorimetric label. Examples of suitable toxins 
include diphtheria toxin, Pseudomonas exotoxin A, ricin, 
and cholera toxin. Examples of suitable enZyme labels 
include malate hydrogenase, staphylococcal nuclease, delta 
S-steroid isomerase, alcohol dehydrogenase, alpha-glycerol 
phosphate dehydrogenase, triose phosphate isomerase, 
peroxidase, alkaline phosphatase, asparaginase, glucose 
oxidase, beta-galactosidase, ribonuclease, urease, catalase, 
glucose-6-phosphate dehydrogenase, glucoamylase, 
acetylcholinesterase, etc. Examples of suitable radioisotopic 
labels include 3H, 1251, 1311, 32P, 35S, 14C, etc. 

Paramagnetic isotopes for purposes of in vivo diagnosis 
can also be used according to the methods of this invention. 
There are numerous examples of elements that are useful in 
magnetic resonance imaging. For discussions on in vivo 


















































